Mammalian dap3 is an essential gene required for mitochondrial homeostasis in vivo and contributing to the extrinsic pathway for apoptosis.
Death-associated protein-3 (DAP3) is a GTP binding protein previously implicated in both intramitochondrial protein synthesis and apoptosis. To explore the in vivo roles of DAP3, we generated and characterized DAP3-deficient mice. Homozygous dap3-/- embryos died at approximately day 9.5 in utero. The dap3-/- embryos and placentas were markedly shrunken. Embryos had arrested development, displaying severe growth restriction and lack of axial turning. Transmission electron microscopy analysis revealed abnormal, shrunken mitochondria with swollen crystae in dap3-/- embryos. Levels of cytochrome c oxidase-I, a protein encoded in the mitochondrial genome, were reduced in dap3-/- embryos, consistent with a role for DAP3 in intramitochondrial protein synthesis. A requirement for DAP3 in mitochondrial respiration was also revealed by oxygen consumption measurements using cultured cells treated with DAP3-specific small interfering RNA (siRNA). Studies of cultured cells from dap3-/- embryos confirmed a role in apoptosis induced by stimuli that trigger the extrinsic (TNFalpha, TRAIL, anti-Fas antibody) but not intrinsic (mitochondrial) cell death pathway. Thus, DAP3 joins a growing list of bifunctional proteins that play roles in normal mitochondrial physiology and in apoptosis.